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ABSTRACT: 

PURPOSE: To obtain a heater which provides a comfortable 
head-cooling and 

foot-warming condition by relatingly controlling regulators 
in accordance with 

the position of a connecting member which connects divided 
parts, in an air 

conditioning unit of a type in which air conditioning 
temperature regulator is 
divided in a ventilating duct. 

CONSTITUTION: A ventilation duct PD in which an 
evaporator 4 and a heater 
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core 9 are provided, is divided into upper and lower 
passages P<SB>K/SB>, 

P<SB>2</SB> by means of a partition plate 19 on the lower 
course side of the 

evaporator 4, and temperature regulating dampers 7, 8 are 
provided in each of 

the passages P<SB>K/SB>, P<SB>2</SB> on the upper course 
side of the heater 

core 9. Both of the passages P<SB>K/SB> / P<SB>2</SB> are 
mutually connected 

by means of a connecting damper 18. A control unit EC 
controls the regulating 

positions of both dampers 7, 8 to be the same when the 
connecting damper 18 

connects the dampers 7, 8 to an upper or a lower blow-out 
port, and controls 

the dampers 7, 8 independently when the connecting damper 
18 connects one of 

the dampers 7 , 8 to the upper blow-out port while the other 
to the lower 
blow-out port. 
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Specification 

1 . Title of the invention 

Car Air Conditioner Controller 

2 . Claim 

A car air conditioner controller, characterized by the fact 
that in a car air conditioner controller in which an air duct is 
divided into two and air temperature regulators are operatively 
arranged in each of them, in which one side is connected to an 
upper air blow-off port and the other side is connected to a 
lower blow-off port, and in which a mutual connecting member is 
arranged in both air passages from the above-mentioned each air 
temperature regulator to the above-mentioned upper and lower 
blow-off ports so that both passages can be connected and 
blocked, it is equipped with a controller for controlling the 
above-mentioned two air temperature regulators and the mutual 
connecting member; the above-mentioned controller is controlled 
so that two air temperature regulators may be at the 
substantially same regulation position when the -above-mentioned 
mutual connecting member connects the above-mentioned two air 

1 Numbers in the margin indicate pagination in the foreign 
text . 
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temperature regulators to only the above-mentioned upper blow- 
off port and when the member connects the regulators to only the 
above-mentioned lower blow-off port; and the above-mentioned 
mutual connecting member is controlled so that two air 
temperature regulators may be at independent regulation 
positions in relation to the connection of one of two air 
temperature regulators with the above-mentioned upper blow-off 
port and the connection of the other with the above-mentioned 
lower blow-off port. 

3 . Detailed explanation of the invention 
(Outline of the invention) 

The present invention is characterized by the fact that in 
a car air conditioner in which an air duct is divided into two, 
air temperature regulators are operatively arranged in each of 
them and each temperature regulator can independently supply a 
regulating air to the upper part and the lower part of a vehicle 
cabin, two temperature regulators and a mutual connecting member 
in which each downstream side of two temperature regulators is 
disposed in passages being connected to the upper and lower 
blow-off ports are controlled by a controller so that the 
selection of a blow-off mode of a regulating air and the 
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temperature regulation of the regulating air may be carried out 
with an appropriate relationship. 
(Industrial application field) 

The present invention pertains to a car air conditioner 1 2 
controller that automatically controls the selection of a blow- 
off mode of a regulating air and the temperature regulation of 
the regulating air with a relation. 
(Prior art) 

The car air conditioner controllers with such a relation 
control are presented by Japanese Kokai Patent Application Nos . 
Sho 55 [1980] -51615, Sho 55 [1980] -68416 , or Sho 55 [1980] - 91413 . 
These well-known car air conditioner controllers have an air 
conditioning unit in which an air duct is divided into at least 
two, and air temperature regulators are operatively arranged in 
each of them, in which one of them is connected to an upper 
blow-off port and the other is connected to a lower blow-off 
port, and in which a mutual connecting member is disposed in two 
air passages from the above-mentioned each air temperature 
regulator to the above-mentioned upper and lower air-blow ports 
so that two passages can be connected and blocked. 

In the well-known techniques having the above-mentioned air 
conditioning unit, it is also shown that if a prescribed or 
higher cooling effect or heating effect is to be exerted, the 
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regulation positions of two air temperature regulators are 
matched and controlled. 

(Problems to be solved by the invention) 

In general, in air-conditioning a guest cabin of an 
automobile, the air conditioning unit maintains the air 
temperature of the guest cabin at a prescribed temperature with 
good precision, and the blow-off direction of a regulating air 
should be controlled to an optimum direction having a head- 
cooling and foot-heating conditioning as a basic conditioning. 

The purpose of the present invention is to provide a car 
air conditioner controller in which a car air conditioner having 
an air conditioning unit of an air temperature regulator-divided 
type is automatically controlled so that the selection of a 
blow-off mode of a regulating air and the temperature of the 
regulating air may have an appropriate relationship . 
(Means to solve the problems) 

In order to achieve the above purpose, the present 
invention is characterized by the fact that in a car air 
conditioner controller having an air conditioning unit in which 
an air conditioning temperature regulator is divided in an air 
duct, it is equipped with a controller for controlling the 
above-mentioned two air temperature regulators and the mutual 
connecting member; the controller is controlled so that two air 
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temperature regulators may be at the substantially same 
regulation position when the above-mentioned mutual connecting 
member connects two air temperature regulators to only the upper 
blow-off port and when the member connects the regulators to 
only the lower blow-off port; and the mutual connecting member 
is controlled so that two air temperature regulators may be at 
independent regulation positions in relation to the connection 
of one of two air temperature regulators with the upper blow-off 
port and the connection of the other with the lower blow-off 
port . 

(Operation and effects) 

In this constitution, when the controller is operated at a 
heating mode and operated at a cooling mode, the mutual 
connecting member is controlled at the position where two air 
temperature regulators are connected to only one of the lower 
blow-off port and the upper blow-off port, and two air 
temperature regulators are controlled to the substantially same 
regulation position. Therefore, a warm air for heating is blown 
off to the guest cabin from only the upper blow-off port, and a 
cool air for cooling is blown off to the guest cabin from only 
the upper blow-off port. Furthermore, since both temperature 
regulators effectively perform heating and cooling actions for 
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any of heating and cooling, sufficient heating effect and 
cooling effect are exerted. 

Furthermore, in the controller, in realizing a high-level 
blow-of mode that connects one of the air temperature regulators 
to the upper blow-off port and the other to the lower blow-off 
port by the mutual connecting member, independently, one of the 
air temperature regulator controls the temperature of the air 
being supplied to the upper part of the guest cabin, and the 
other controls the temperature of the air being supplied to the 
lower part of the guest cabin. 

Therefore, according to the present invention, in any blow- 
off mode, the temperature of the regulating air can be 
controlled according to the head-cooling and foot -heating 
principle, and the temperature of the guest cabin can be 
controlled effectively utilizing the temperature regulation 
performance of the air temperature regulators. 
(Application example) 

Figure 1 shows the constitution of an application example 
of the present invention. An air conditioning unit AU has an 
air duct PD, is assembled by the following constitutional parts 
shown by several numerals, and blows off a regulating air to a 
guest cabin 32. In other words, 1 is an internal and external 
air intake switching dumper, 2 is a blower motor, 3 is a driving 
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circuit for changing the rotational velocity of the blower 
motor. 4 is an evaporator. 5 is a compressor. 6 is a /3 
temperature sensor for detecting the degree of cooling 
adjacently disposed at the downstream of the evaporator. 7 and 
8 are dampers for regulating the temperature. 9 is a heater 
core, is divided into two parts by a partition plate 19 for 
dividing an air passage into an upper passage P x and a lower 
passage P 2 in an air duct PD, and the damper 7 and 8 are 
operatively arranged for each divided part. 

18 is a connecting damper constituting a mutual connecting 
member and connects or blocks each air mixing chamber of the 
upper passage Pi and the lower passage P 2 - 20 and 21 are blow- 
off mode switching dampers being operated by interlocking with 
the connecting damper 18 and function as a mutual connecting 
member with the connecting damper 18. 

13 and 14 are negative pressure operators for generating 
the dampers 7 and 8. 15 and 16 are electromagnetic valves for 
respectively adjusting the pressure of the negative pressure 
operators. 10 is a valve for opening and closing a warm water 
inflow ^passage to the heater core 9.- 22, 23, 24, and 37 are 
negative pressure operators of each damper. 25, 26, 27, and 35 
are electromagnetic valves for switching the pressure of each 
negative pressure operator. 
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In an electric controller EC, 11 and 12 are position 
detectors for detecting the positions of the dampers 7 and 8. 
2 8a and 2 8b are temperature setters for the upper part and the 
lower part of the guest cabin. 2 9 is an air temperature sensor 
for the upper part of the guest cabin. 3 0 is an air temperature 
sensor for the lower part of the guest cabin. 31 is a sunlight 
sensor. 33 is an external air temperature sensor. 34 is a 
sensor for detecting the temperature of a warm water flowing 
into the heater core 9. 38 is a mode switch for selecting each 
operation mode in various kinds of operation modes of the air 
conditioning unit AU, and signals being generated by these each 
signal generation means are input into a control circuit 38 [sic; 
36] . The control circuit 36 processes the input signals 
according to a preset control program and gives a driving signal 
to the above-mentioned functional elements of the air 
conditioning unit AU based on the processing results. 

Figure 2 shows a flow of the control program. The control 
circuit 36 implements an ordinary processing at step 100 and 
calculates the temperature of the regulating air being supplied 
to the guest cabin 32 from the air conditioning unit AU. In 
this calculation, the upper and lower temperatures, the upper 
and lower set temperatures, the external air temperature, and 
the amount of sunlight are used, and the control of each part 



such as blow-off mode, amount of air, and internal and external 
air switching is determined in accordance with the calculation 
results . 

Next, the blow-off mode is decided at step 101. If the 
mode determined at step 10 0 is a high-level (B/L) mode, the flow 
proceeds to step 102, and if the mode is the other vent and heat 
mode, the flow proceeds to step 103. 

At the B/L mode, the connecting member 18 is opened at step 
102. Also, the necessary blow-off temperature of the upper part 
is calculated by the output of the sensor 2 9 for the upper part 
of the guest cabin, and the degree of opening of the damper 7 is 
calculated. Also, the necessary blow-off temperature of the 
lower part is calculated by the output of the sensor 3 0 for the 
lower part of the guest cabin, and the degree of opening of the 
damper 8 is calculated. Next, the flow proceeds to step 104, 
and two dampers 7 and 8 for regulating the temperature are 
respectively set to the degree of opening calculated at step 
102. Also, it is well known to independently calculate the 
degree of opening of the dampers 7 and 8, and its details are 
omitted. 

On the contrary, at the vent and heat mode, the connecting 
damper 18 is closed at step 103, and the upper blow-off or lower 
blow-off is selected by the mode switching dampers 20 and 21. 
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The dampers 7 and 8 are adjusted to the degree of opening 
calculated at step 100. 

Figure 3 shows an example in which the connecting damper 
and the mode switching damper are realized by one damper 18A. 

4 . Brief description of the figures 

Figure 1 is an entire constitutional diagram showing an 
application example of the present invention. Figure 2 is a 
flow chart showing a control program flow of the control circuit 
in Figure 1. Figure 3 is a partial cross section showing an air 
duct showing a modified example of the application example of 
the present invention. 
PD Air duct 

AU Air conditioning unit 

7, 8 Dampers for regulating the temperature 
9 Heater core 

18, 18A Connecting members constituting a mutual connecting 

member 
19 Partition plate 

20, 21 Mode switching dampers - — - — - - - 

36 Control circuit 
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Figure 1 : 



3 6 Control circuit 



Figure 2 : 

100 Ordinary processing 

101 Which mode ? 

102 Opening of the connecting damper 

Calculation of the degree of opening of the A/M for the 
upper part by signals of sensors in the upper cabin 
Calculation of the degree of opening of the A/M for the 
lower part by signals of sensors in the lower cabin 
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103 The same output is output to the A/M dampers for the upper 
and lower parts so that a newly calculated degree of 
opening may be set . 

Closing of the connecting damper 

104 Output to each of the A/M damper for the upper part and the 
A/M damper for the lower part 

A. Vent and heat mode 

B. B/L mode 
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